THE study of cells derived from the various lining and covering surfaces of the body dates back to the days of the first microscope, for surely, cells scraped from the lining of the mouth and from other areas were among the first wonders to be observed with the new contrivance. Detailed observation of exfoliated cells was first undertaken by Pouchet, however, who in i847, reported the changes occurring in unstained vaginal smears during the female sex cycle. This kind of material was but little used thereafter, until I917, when Stockard and Papanicolaou published the first of a series of articles on cyclic changes in vaginal smears. These studies contributed materially to our present understanding of the mammalian sex cycle.
The indentification of malignant cells in various body fluids began with the report of Beale in i86o, that he had found particles from a malignant pharyngeal tumour in sputum, and in i 64, Sanders recorded the discovery of malignant tumour particles in the sediment of urine. 'Increasing interest in the diagnostic possibilities of this method followed, particularly with reference to fluids from the pleural and peritoneal cavities. ' Histopathologists are familar with many of the nuclear criteria for malignancy which can be applied' to exfoliated cells, such as large nuclear size, hyperchromatism, irregular shape, duplication of nuclei and an increased ratio of nuclear to cytoplasmic area. Derangements of chromatin structure, however, are rarely of value in formalinfixed and imbedded material. In cytologic smears, the normal. interphase nucleus is a smooth oval with a sharp regular wall of chromatic material and an internal structure resembling a transparent cocoon. As the stain is relatively transparent one can focus through the fine Although mass surveys of the population similar to those for the detection of female genital tract carcinoma cannot be seriously predicted at this time, the development of sputum-inducing methods and practical concentration techniques may well result in the discovery of increasing numbers of early, asymptomatic carcinomas of the lung in selected population groups.
The Urinary Tract
There had also been attempts to recognize tumours of the urinary tract from urine sediment prior to the development of the Papanicolaou method. Sporadic reports following that of Sanders (I864) Bunge and Kraushaar (1950) , and Foot and Papanicolaou (I949)-Thus, it may be anticipated that urinary cytology will disclose the presence of bladder malignancies in a high percentage of cases and will be almost as reliable in transitional cell carcinomas of the ureter or renal pelvis. If prostatic massage is utilized to obtain cells, clinically occult carcinoma of the prostate may be detected also, and the inclusion of urinary cytology in the study of renal diagnostic problems may have at least confirmative value.
Although some authors recommend mixing urine specimens with an equal volume of 70°O alcohol, the cells adhere to the slide better and stain more reliably if the specimen can be obtained fresh, and the sediment smeared and fixed at once.
Better representation of tumours of transitional and renal cell type is obtained by examining multiple specimens, best obtained after the patient has been up and moving about or after palpation of the area. Greatly improved cytologic results may be obtained following antibiotic therapy of a grossly infected bladder. Millipore filtration of previouslyfixed urine has been recommended by Solomon, Schade (i959) and by Raskin, Palmer and Kirsner (I96I). Improvement in the detection of gastric carcinoma by the cytologic method is due to increasing experience and to measures preventing deterioration of the cells rather than to the use of any specific method for obtaining specimens, since these excellent results are obtained from saline washings as well as by the use of enzyme digestion techniques. Pernicious anoemia may cause nuclear enlargement giving rise to errors in the interpretation of gastric material and the cytopathologist is entitled to an intelligent clinical history in this, as in other types of specimens. Anderson, MIcDonald and Olsen (1949) reported the use of cytologic examination of washings or direct smears from the cisophagus but had many false negative results. However, Johnson, Koss, Papanicolaou and Seybolt (I955) reported 70%N, correct positive diagnoses in malignant tumours of the esophagus from washings and Rubin (I960), stated that 94 to 9800 accuracy is possible. Lemon and Byrnes (1949) Malignant tumours of the colon and rcctum have also been subjected to cytologic detection utilizing direct smears obtained through the proctoscope or lavage specimens.
WVisseman, Lemon an{d LawNrenice (1949) , Bader and Papanicolaou (1952) and Chapman (I959) , reported good results. Oakland (I96I) was able to identify malignant cells in saline lavage specimens from 8300 of colonic carcinomas. Ulcerative colitis and polyps may produce atypical cells but with experience these can be distinguished from true malignancy.
Since gastrointestinal diagnostic procedures are rarely performed on patients w\ithout clinical evidence of disease, and since many of the neoplasms in question are notoriously silent in their early phases, the number of patients benefited by this means of diagnosis may be small. However, Shahon and Wangensteen (I960) reported a cancer detection study in which gastric analysis and stool examination were part of the general examination of asymptomatic patients. Nine thousand and thirty-five patients were examined in this way and of 296 with cancer, the gastrointestinal tract was the site of the lesion in 70. One-third of these patients were found on review to be truly asymptomatic and the five-year survival rate for these was 500 . Compared with the dismal survival figures usually reported for gastrointestinal malignancies, it would seem that procedures to detect asymptomatic cancer of the stomach and intestine would at least double the present cure rate.
Carcinoma in Other Sites
The diagnostic aspects of exfoliative cytology have been investigated in relation to many other areas of the body. Brill and Koprowska (I955) and Papanicolaou, Bader, Holmquist and V'alk (1956, 1958) cytes writh a magnet after they have ingested iron particles.
In general it has been found that malignant cells can be demonstrated in the blood in about 30/ of patients with cancer (Fig. 4) . Early small lesions rarely, if ever, yield positive blood samples and the majority of patients with positive samples have advanced, incurable disease. It is evident, therefore, that this technique has little value as a detection method.
If serial blood samples are drawn during operative procedures a definite correlation between manipulation and release of tumour cells into the circulation can be demonstrated. Pelvic examination, curettage, prostatic massage and vigorous scrubbing of skin overlying a tumour have resulted in ' showers ' of cells. of surgical wounds and of body cavities before and after operations for cancer have been carried out by Smith, Thomas and Hilberg (1958) and Burke and Sako (I960). These findings may also be of prognostic value and lead to improvement in therapy.
